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Topics

« Brief Description of the Accident

« The Investigating Boards Conclusion on

the Technical Causes of Accident

« Brief Explanation of Technical Issues required to
understand the Judgment of Needs (JONS)

 Discussion Technical of JONs and Actions Taken



STAR Detector Power Supply

The Star Detector is powered by Five independent Power Supplies:

The Main solenoid power supply 25 v, 5300 amps)
Two Pole tip trim power supplies (4o v, 1600 amps ea)

Two Space trim power supplies (o v, 600 amps ea)



Acclident

> April 14, 2006 at ~1020
> Building 1006A Mechanical Loft
> Engineer operates 480 V 400 amp disconnect switch

> Arc flash injuries:
o 15 degree burns to head, face, chest, and hands
» 15t and 279 degree burns to forearms

> Switch panel destroyed
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Injured Engineer’s Cotton Short
Sleeve Shirt and Cotton Undershirt




Conclusions of Investigation
Board

> T'he direct cause of the accident was an
over voltage on the ungrounded delta
power system. An arcing ground fault on
a feeder cable, occurring at the resoenant
frequency of the system, caused the over

voltage.

> The possibility of failure of the internal
structure of the switch could not be ruled
OUt as a contripbuting cause.



Possible Causes for Arc Flash

> High transient voltage

o Ferroresonance on an ungrounded delta system
o Arcing ground fault on ungrounded delta system

> Switch Failure



Possible Causes for Arc Flash

> Ungrounded Distribution System
No Intentional Grounds Exist

> High Resistance grounded System

During a (SLG) fault the fault current Is limited to less than 10
amperes and greater than the line charging current

> Solidly Grounded Neutral
Extremely High (SLG) Fault Currents



Possible Causes for Arc Elash
> Ungrounded 480 Volt Distribution System

Distributed
natural capacitances
between phases
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Possible Causes for Arc Elash
> Why not an Ungrounded Distribution System

*Although fault currents are typically lower the line voltages
are not solidly referred to ground and they may may float up
during a fault

During a SLG fault the two lines would typically rise to 480
volts to ground verses 277 volts to ground

During some transient conditions such as an arching
ground the voltage can rise up to 8 times rated



Possible Causes for Arc Flash

> Ferroresonance

A series resonant circuit can exist between the
Inductance of a potential transformer and the line
capacitance. If the voltage increases on the
transformer Its iron core can become saturated and
its Inductance can change quickly. Several
resonant freguency can exist and the system can
be very hard to analyze.



Possible Causes for Arc Flash

> EFerroresonance

Adding a damping resistor
across the broken Delta on a
Grounded Wye/ Broken Delta
Potential Transformer will
Dampen Ferroresonance

R
‘ CV—8(59N) t
3\Vo=I10(3R)
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FIG. 5.7 Overvoltages on ungrounded systems due to repetitive momentary cont
tween one line and ground.




This is shown at B in Fig. 5.12. Two things can happen. Either this oscillation
will persist to a point where the 60-Hz current from the source 1s well

E

Fig. 5.12. Recurrent restriking phenomenon involving the repetitive
restriking and clearing of a switch supplying an oscillatory load.




Accident

> Damaged phase C supply cable
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Fuse Disconnect Switch Post
Mortem-5/12/06

> Arc between bus bar phase “B” to ground

Arc to ground Arc to bus




Possible Switch Failure

Spring Clip should

be here

Broken backing-missing spring clip-Failed unit



Fuse Disconnect Switch Post Mortem-5/1/06

Cracks in Plastic backing after 200 operations-Back Similar crack in failed unit

(Reference unit)



Fuse Disconnect Switch Post
Mortem-5/12/06

Steel Spring Clip Spring Clip should be here

Damaged unit and a spring clip-bus bar is
removed-this damage was hidden with bus in place



What's Next?




JON 1

*Breaker Trip Settings
Dampening Resistors
«Sensitivity of Ground Fault Relays
eSurge Suppressors

Ungrounded System



JON 2
Remote Monitoring of Ground Fault Relays

Ground Faults
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JON 3-7

*\Why was Remote Ground Fault
Monitoring not implemented?

The RHIC SAD states that Remote Ground Fault
Monitoring will be Implemented.

This was not Picked up in any of the Reviews



JON 8-9

\What Actions Should be taken if a
Ground Fault is detected

221 Modification of Nationally Recognized Test Laboratory Listed Equipment

Procedure




JON 10

sInspect GE Spectra Series Switches




Broken arc chute in Bldg 902
switch
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JON 11

eSet Up a PM Program

Thorough Inspection of all FDS
every Three Years?



JON 12

*Formalized Incident Energy Calculations

During the Summer Shutdown the system
configuration has been verified and Arc Flash
Calculations are ongoing.

A consultant has been hired by the Laboratory to
assist in these calculation



JON 17
Modification of NRTL Equipment




JON 17
Modification of NRTL Equipment

221 Modification of Nationally Recognized Test L i Equipment

Procedure

Thiz procedure

request that such calculations be pe
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